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(54) [f£BJ©£ftO ^^18, ^*^©fi5tM^ffi> *>£Zfii%m& 







(57) 

lMik^&]&&&2. 8-3. 3g/cm'ta&5K 
tlT^oT, iiK«Xt>fS ! 0UxiO l, ~lX 
1 0 2 lspins/cm\ 8kmmm&9 9. 5Sf%K< 

o. suh^wt, y.-7mm*2 0 0 0~6 0 0 0T- 



1 

(2) 

1 

im&mn mm&2. 8 g /cm'Eii3. 3 g / c 

[f»J#JS2] Xtf>fS!5ilxlO"spins/cm'H± 
1 x l 0"spins/cm s J^TT&5c:<b£#&<i:-r£fi! 

*5 1 mwvD&tmmo 

d i^#?S<fr^W^3S l Sfctt 2 {c|E«©eS 
iio io 

[«*^5] 3?-y®^*i2 0 0 0H±6 0 0 0£tTT 
■5 1 ^ 6 5 OVi-rtl^KE*® 

[«*h 8 ] m^m 6 o«is*«6T«it $ nrzfemmtf 

[0 0 0 1] 

* J: LTfc*«»fcH 30 

[0 0 0 2] 

>Ffflttt. -tt:7^7/>KCVDffi, T-r^n^y 40 
7X7CVDSftftM^n> -tOfcjsfcfifttt 7 0 0 

A-r-g>ditcd;OfTt?n^o d©£5{;:*S?#X£#A 

[0 0 0 3] -V*> HJK©«itttSC*ft3ftT. «^ 
8rflW«»Sn*. 7-7>4Mfca4frT?tt, 1 3 3 3 cm"' 50 
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2 

C3Ci©»b^*Ht«:S. 4M£tt. 9 0 0 

0 6LL. fttt3. 51g/cm'£(±T^. — 

uaa, X£&»i£*>Etffc*iit:tfx©&## 

T?»<=>*l&o Itr*tt5 0 OtHTCfiHT. &#ttl o 

Jfit*. A^SIST©^aKT*&-5. ?-7Sail2 0 0 
&T&&b&Tt)CKT. «&t**|2. 2 5g/cm ! t 

[0 0 0 4] ^r-re>FttJft3MKl2. ^t€>Fi 
^yyy-f hSfctty-f ■V ,; E>H4:»*3R»JB4:0>t»m 
^teT *>©££*! -5;$*, *©fcffltt9Ifll"Ctta:t^. ^© 
iS&ICte. 7"7X7CVDft, -f^WtaaiFft. X/1-> 
*ffi&£«*©^i&&*#fiE-rsa«. ^fntefrdHUE* 1 

4 o ocKT&fi^c&ftt&a-rs. y^xvcvDj* 

tt«^©i:*5 0T*-5. 

[0 0 0 5] ^fflilli^ilT, y-f ire>Fttfi&* 
EWtUfcs p 3*jg<i:. ^577-f F«ifi£EBfc Lfc s 

«1300~1600 cm-'ftjftJCJE^tf— 

S*tt¥itT?&*. ^<Dm.mt. -te(C«7K*Sr 1 0~ 
4 0JSf%g^tbTfel9. «A««f4^5-5 8 0 

6 8 2 0~3 0fR^%©fc©*^ 
M^StlTV^. ®S*toJ±$-a:-5^:i*©SeK) 
T**&#«Sc~l OlT^gSiTfiT^tfcfeOAl 
l^Snifc 0 . 49H¥ 3- 1 5 8 4 5 5 J9£fitt>tt|| 
f9 -1 2 8 7 0 8^i>^(C«7k*^*»^Cig^%(75fc 

^btixfeo. tem^m. /\ny>mttz*mui> 

7;P^>&£©f&#X7CiflSffl»; 
tlS. SSfc, #|2 0 0 0-8 04 7 3^«X1« 

[0 0 0 6] ^-©tltticMLTtt, ^-TTR*^— jttfc 

1 0 0 0~2 000. Wl. 5~2. 5g/cirf 
X?»oTj£Vi|SH**-rs. 0tJAfi, ^ggipg- 12 8 

7 0 8%^li:tt«fltl. 5~2. 2g/cm'©'fo© 



( 3 ) 

3 

[0 0 0 7] 

irH-r*w«jStbT»4, dunuE«<7 o ocsutox 

[0008] ^-f-v >j e>F«K*iUcBiUTtt, ems 

<&i^;i£. iH»tt#ffi^c£&£tf«isija 20 

it. IstlftOJiOizmi 0 0 0~2 0 0 OTSoT, ^-f 

•v-^e^h©*— -?m&mi o o o ojcjt^-x, 1/10 
-rwW^ttfi. — flSf-3 5 0-4 5 013© 

[0 0 0 9] *%K©gW«> ±IE©J;pfC, y-f-V* 
[0 0 10] 

*, £tT©n ~8) jfiKnauostws^jfdEUfctxJDtr 

a5^>o 40 

1) ffift#2. 8g/cm'HJ:3. 3g/cm'ti.TT 

2) Xfcf>&i£#U X 1 0' 8 spins/ cm'JiUil X 1 0 
•'spins/cm'JUTTfcSdfcfeWat-r^El) « 

[0 0 11] 3) Kmm&tfi9 9. SJH^XCU:. 
4) IISCMtC^5t^©*a>&^;*ftT^£d££# 50 



mm 20O3-1475O8 
4 

Mo 

5) S — 7«flttt2 0 0 0£U:6 0 0 0&TfV$>^Z\t 
[0 0 12] 6) UV-VT->?'(*>zns-7-<<>if 

&trnt\*v— *?— 77v— ism >m-c. mit&m&ttm 

<hU 0 5 P a£TF©f?B^TT-. 

7) JtEl) *6 5) fl|©V»fnA»CE«fl!)«*«*«tl[ 

[0013] 8) jiiE6) moMmjjm-cmmznfrei 
mwumm s n-c ^ * £ £ * * -r « ^^fig«®ep 

±E6) «C*©j«l!t*j£»c«J;-3TjSUK-r*Jii««-C* 
[0 0 1 4] 

IKW©SEJ6©»ffi] *3EW©&*Kttv KfED >B© 
£*D'. tf£#f2. 8g/cra'HJ:3. 3g/cm'W 
TTS.SCi:^!|$gS:£-r-5>. y-r-V ; E>h*©SKt±3. 
5 2 9 g/cm'-CS(), ■?■© — — 9S© *? -Y +"^6 > 
h'S$I©fSHl. 5~2. 5g/cm'ggTJb 
-So *»BJ©^M«, cn60*MK*®«ft£*? 

-Tfeto-fe 2 . 8g/cm' *HTttt»a«BHtt8* 
3W9&tlT. — #««tf«3. 3 g/cm'^itS 
©iitr* £ lf» 5 fi»T©^Bfe««ffltt7f» 0 s*t^-u 

*T, **«0«**tt*ME#2. 9g/cm'£t± 
3. 2g/cm'KTT»55: 1 !:MDjfi;lK 
[0 0 15] #f£W©^3ii«lte. mTE2 ) mottSQ. 
X¥>mg.rfl X 1 0" spins/ cm'Hil X10"sp 
ins/cm'filTTf»*Clt3WSFSbl». Xtf>Sft£« 
^»«^©&SlC»J&T-5/l7*-*-T&-5. xe> 

^T. y-r-v ; e>h*©xif ttci x i o"sp 

ins/cm'KTT'SD. lOutlJ^If lfil^t 
*«j 5 . 7X10" SRT©^F*ttt^ ^> d t l:Mt 
*. *tr>«fltt*l x l o" spins 

/cm'J^Jil x l O'^pins/cm'^TTS^dtdt 
»*b<, d©Jl«ttt«a[*t3. 0g/cirfOlft, 

l»C^t«6. 7X10"£t±6. 7X10 



( 4 ) 

5 

-'«^T©*m^£WT£££ic#j6-r-5„ xtr>s 

«Xtf>gftdU x l 0" spins/ cm'l:|lii^$ 
m ttfeWC ©fij# £: H 5 filTO^*«lT* 0$?£ 
L<ftH„ Xtf>^a^l x l 0" spins/ cm' 

&mx.tzmmmte* **«^at#K. -rfc*^*^*^ 
o^tt^<DS^e,*-T, #fggii©istpstj«f4xe>& 

gaU X 1 0"spins/cm*J!JLh8 X 1 0'° spins/ c 10 
[0 0 16] *f£W©E*fiiJ&t4, inffB3) mwt&K). 

~t+Sf%tJnTH5. 7K^4lffl©*£-&^L7W$ 

vm'&vmm&tfmmnTVs.oziiizttz. z\?vtz 

TlZ-Df£tfZ>. 20 

[0 0 17] jfcfc, ^M©-&fiE4'tcT^rf>> 

i^O^T^o KPlB©??ftte. «£&T£»£fttt£-Ttf 
*#|fiJfctfMBTS. WlOCtA^, *^^#^X5c;m 

tC?S^t^:0f#-5. ^iiflf*«9 9. 5ig^%*S§T 

S©TJf$L<&l:>. *^jlS^0. 5I?%$iA5 30 

£fomm±a>&&<Dmm&tf&v)ti2>mffitf& < & k> . 

AJftTl/ffJK&H. NC4) m 

t^ffiLK ffctoS, HfriE3) *TV»"5«*«*S 

[0018] ^KWOlftJllKa. 19125) ©£i59. x 
— 7liflf#2 0 0 0^16 0 0 0fiTF"C$ 

■taMtttfiTT*. ^ h/ft##'>fcV>fc«>©a§i 
ttiLTte. X-zm&&2 0 0£UiT&.5 

-73. X-yM#6 0 0 0£@ *£*>©«» W 
t:©IWi^fiMTtt£KW»*iI4:#B«T*0» 50 
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SK&K CdTl^X-yigSte. S i «^XA±.(c 
KJPl. 0#mfiLh2. OuinCrF©JKJ*'?4&KLfc0t 
3it£l£^«5 0 g£t±l 0 0 g^TT*8d5£L£<h£©ffi 

[0 0 19] ^fSWCD^Iit«. MC6) JS©<h*3D. 
5S0. 0 5 P aUrF©f£BMTT. 7ki?ii:fcteit#X 

K^MttflQBKc. *Mfc***»*jR, ##X7c*lfc<i:# 

la-Tfc, H£S0. 0 5PattTO*i«"FT?ft*«© 
iRBISWSEfctf'T?**. £O$(#f0. 05Pa<kO* 

srnt. »9#x»c*£n**fr£©jjWfr#K*K:aK 

-#>. ^-f-^ MMBeWB^&tlS. * 

cfc-SfiKfilte. ffl1t©*y-H^», fiS«iR*^© 

*V-F. H^fflffi#y-Ffc£S^»T£jfcT* 
•5. ^ISl 0 0~3 0 Or. MW5~1 2 0# 

[0 0 2 0] *5SMlc4J»tau— tf-77'l/—>3 >?£ 

*. ^fifcilfttt 1 0 0 ~ 3 0 0 £j£P$Mtt 5 ~ 1 2 

[0 0 2 1] 4cXn®Jft*MlttSflWtc«»t«Jft3Mto 
J?*.l4. ^©*f*gp«7i<h*(CJ:Ojga:fta6?.n-g>75t. ii 
^(41 0 nm~3Aim. 0^U<14O. 05wm~2/z 
mTS5. d©^JP^T^-5<i:W^Rtt©|6lJi^+ 

-75. ^>*otciPT^a<h^©iij«i^i; j ?>-r<^ 

0 ©te TsWiS - a C t «t » a . 
[0 0 2 2] 



( 5 ) 
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m^m-csmo. 8~i. i (imoKiissiL. g 

VCVDffi (Jt&tfiJl. 5) . k— tf— 'SB > 

ft (ISig^Jl. 4, 6. 7) . *7-H7-f-ft>7 

>?m (Hig^j2. 3, 5. 8) . y^^^y 

hCVDft (tt$£0iJ2) . (JttMl 
3) . <^->t*-A«#S (Jtt£#l4) *5j;tf#¥ffiSJ 
7^HD>^A 7 J-iJ>yS (Jt^J6) ICOHT. 

^n-g-'n^:© «fc 5 tc bxff o fc. 
[0023] • ^x^cvDSrm. mmizy-tri/ 

X^tAL, 13. 5 6MHzCDiSJ^fi£ : £a«t;:EPAQL 

[0 0 2 4] • #V-H:7 — *-f*->>'V— ^-Oifft 

•7^7^>hCVDftm 1%**>, 9 9%*lg 

**S#*?S-B\ S«±ICES3tffll W-fir^KlD * 
WttJSttfc. fiXMB#ffl«2 0 Ofrtbfc. 



[0 0 2 5] • V-f ^DKCVDftTtt. 1 
9 9%*^£®*4<hLTSJ11bfc. 2. 4 5 GH z ©7 

[0 0 2 6] -«l7^hP>XA7?iJ>^ 
tz. 

•7t!>fa : ESRj^T-^tbbfc:., 

• • *5ft • : SIMS, HFS, RBS 

20 mzmm^tz. 

• p?-y^lS : fl5 Ogtfcttl 0 0 gT$l;££fTO 
fc. 

[0 0 2 7] SU&|&&££1. ^2*3ctDC^3iC^To 

[0 0 2 8] 

[311] 





** 

(a/cm 3 ) 






Urn 


no 




2.28 


380 


1400 




200 




2.85 


490 


2200 




180 




3.09 


530 


3900 


*>7— F7— 


220 




3.5 


600£Lh 






1100 



[0 0 2 9] 



[0 0 3 0] 



[«2] 





(spins/cm 3 ) 






SB 


Co) 




2.50E+16 


600£l± 






950 




5.00E+19 


560 


4500 




190 




7.90E+20 


520 


3800 




230 




6.00E+21 


410 


1600 




220 



[*3] 
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**** 










82 






68at<K> 


31at% 




370 


1200 




220 




99.5at*Kl± 


1-5at* 


0.5at*5fe2» 


430 


1900 




260 


mm 


99.5at*J£l_fc 


05atX5feia 


0.5atX5fc3$ 


510 


3600 


av— ft— 


180 


mm* 




SCOppm 




580 


4900 


t If— 7^U— 


220 


mw 


99.5at»Kl± 




SOppm 


580 


5100 


U— If— 


180 




99.5atXia± 






580 


5300 


av— ft— 


230 




att: 





[0 0 3 1] *1 ©ife»*^^^lSS^S<h*. ^2«^g 
£ X fcf >S5S*</Jn^ ^« <t* . S3 £*5ft*> 

<**S#J 9-11 &&Zfitm&l 7 » 8 >jg^&«!f¥« 

-> 3 >ffi <ft|ffi0ijl 0) , f}V-Y7-V-(*>7V- 
=T4 (§ft&S09 9, 1 1) feiWIlT^h 

[0 0 3 2] #5ftfc#«*J«fcOlr»T, tr> • ■ 

SlSSLfc. tf>i:ttftSgR3mm©SUJ2 
^X^lCtt^^£&ffiLfciei^££®fflU 
WfittlON, @teaSIJ10 0mm/sec, iS&te 



20 



U>^l:i1-S50mm©SUJ2S. 71 — MCgtsfUK 

^wm^tzmm^^mm u u >^©^«©-^# 

3 0 0 0 mm/ sec. f?ffl^« 

[0 0 3 3] |^— Uy f-O^X hfcf— XT, ^ 

[0 0 3 4] 
»4] 







* & 


(spins/cm 3 ) 


(at%) 








an* 

♦ 


* * 






1.70 


5.0E+21 


64 


33atX 


0.5at**ft 


1200 i 


1 


i 






225 


7.0E+21 


99.5Ul-h 


0.5at%5fcsS 


1at% 


2100 


0.8 


1.5 




AV— F7— 


2.90 


9.0E+20 


99.5UJ: 


SOOpprn 


300ppm 


2800 


0.25 


68 






3.05 


7.6E+20 


99.5 £U: 


5ppm^5S 


Sppm^ijfc 


3900 


o.uut 


10JSJL±i 




AV— FT— 


3.25 


8!0E+18 


99.5Pi± 


Sppm^jB 




5200 


o.i jaT 


10&± 



[0035] ^n6©«i»*»s. itai«9~i 

W . Sft^3. 1 1 g/cm\ Xtf 

>«S«r2. 0 X 1 0 ,0 spiiis/cm\ ^?g*<£: 9 

/RBSffl^UIMT. *5iUt5t-/«Sl 5 0 0i 50 



[0 0 3 6] nCflS^SHUJPiC. y^x*v 

CVDftTRiMISItlUjS: (MM> . 
SB««<2. 0 5g/cm ! . XH>»2. 5X10 
"spins/cm s , Kitt««A*7 1 R^X. *^I$^2 

«EK**1 5 0 OT^fc. ±fECD#HU;US. S i 1 5 
»l/T. *fi©H'J;HJ*3-h H'Jjmf^Ol. 5fS 



( 7 ) 

11 

[0 0 3 7] <mmWl 3>SDK 1 lSCDV^->^ 

rtz> tmmz vx 2 wme>Bimm&&w. vxtttotfLMz 

Lft<T*>@»&Uc/£l!-e£fca<. 1 OHj&SLTtli!: 

mmz&mvti&M-cte. i o o om^m^m^x'b io 

[0 0 3 8] <s£Mm 4 >£®ii$ix tfx b> 

bfcfcfX h>U>yx*«, 5 0 Of^WO^ffiS^feS 
#tt*.etl75:*^fco 20 
[0 0 3 9] <$&m\ 5>*V— K7— 5f-fjJ->7V 

«|?BM£^;LTDLC©/£ffll£fT^> ttfitffi&O&fr 

V»T. K^S^O. 0 0 1 P aX'&lZfiX&mA^-riZ 
SWbfc«*«tt. fS3. 05g/cm', Xtf>S 
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12 

&4X 1 O"' spins/ cm*. MilS9 9. 5HCT%£(. 
±. ^ilSt^XTE^iSaf 5 p pmElT, *5«fctf* 
-/S«1 80 0Tfeot CfcfgHJJ) . T^r/> 
41 OmTo r rSAH«IbfeK»l SS2. 
44g/cm\ XfcT>3gS3 X 1 0"spins/cm\ 
KilS9 9. 5fl?^%|yjb, ^#X7cSt«&0. 51 
^%KT- *^-»1 8 0 0T^fc (» 
!&) . Z.n%<D2m<DEkmi&$:*:n?n7 )lz.'&&K3b 

wjMz&wvxmftzm^tzz* *5&wo>fem 
mtttiLmLfz k v MtMmimz&mLfzhmztt^x 

[0 0 4 0] 1^— \f—7ZfU- ->3 >}*{Cl5Vi 
T, 0 . 0 0 3 P a xmzfiX Z^AH-flZfiL 

IttKtlii. fS3. 13g/cm', Xtf>«S 
6. 2X10' 1 spins/cm' > ^IS9 9. 

8 0 Offeofc (*%BJ) . -IS. 
X£ 1 OmTorrigALT&SLfcESsSiBIKl. S?«2. 2 
Og/cm 1 , Xfcf >^S2 x l 0*' spins/ cm'. 0* 

3* -yaffil 6 0 0X$>-z>tz (*t!$) . £ n <-><£> 2 
L7c. 



(72)%?q# mm 

F^-A(#^) 3C046 FF09 

4K029 AA02 BA34 BC02 BD03 BD05 
CA01 CA03 DB20 EA03 EA05 



